Pharmacokinetics of low molecular weight heparin in patients with malignant tumors.
Cancer patients have an increased risk for venous thromboembolism (VTE). Low molecular weight heparin (LMWH) is the mainstay of VTE treatment in these patients. Heparanase, which degrades heparin and LMWH, is an enzyme secreted from a variety of malignant tumors. The objective of this study was to elucidate the pharmacokinetics of LMWH in patients with locally advanced or metastatic cancer. A total of 10 cancer patients with VTE treated with the LMWH enoxaparin at a standard dose of 1 mg/kg every 12 h were enrolled. Blood samples were obtained before the injection of LMWH and at 1, 2, 3, 4, 6, and 8 h after LMWH administration, and they were tested for anti-factor Xa activity and heparanase levels. Peak anti-Xa activity was achieved 2-8 h after subcutaneous administration of LMWH. Six patients did not reach a therapeutic anti-Xa activity target (0.6-1.2 IU/ml) at 4 h after LMWH administration. Four patients did not reach anti-factor Xa values of 0.6 IU/ml throughout the trial. The median anti-Xa activity before LMWH injection was 0.24 IU/ml (range 0.07-0.7 IU/ml), as opposed to 0.52 IU/ml in historical controls. The median anti-Xa activity 4 h after LMWH injection was 0.58 IU/ml (range 0.22-1.23 IU/ml), as opposed to 1.2 IU/ml in historical controls. The blood level of heparanase in patients with malignancy and VTE was 6.24 ± 4.3 ng/ml, compared with 2.67 ± 1.09 ng/ml in cancer-free, age-matched, normal controls. In this pilot study, a substantial proportion of cancer patients suffering from VTE and treated with LMWH had subtherapeutic anti-Xa activity.